Abstract Ma'an Qiao Village, a Dai and Yi ethnic minority-based community in Sichuan Province, China sustained complete infrastructure devastation during the 2008 Panzhihua earthquake. Health emergency and disaster risk management (Health-EDRM) education intervention programs were implemented in 2010 and 2011. This serial cross-sectional survey study aimed to examine the immediate and long-term impacts of the Health-EDRM interventions in this remote rural community. The findings demonstrate knowledge improvement in areas of water and sanitation, food and nutrition, and disaster preparedness immediately after the Health-EDRM education interventions. Temporal stability of knowledge retention was observed in household hygiene and waste management and smoking beliefs in 2018, 7 years after the interventions. Other important findings include knowledge uptake pattern differences of oral rehydration solution (ORS) between earthquake-prone and flood-prone communities. Usage of Internet and mobile technology for accessing disaster-related information was found to be independent of gender and income. Overall, this study demonstrated the knowledge improvement through Health-EDRM education interventions in a remote rural community. Promoting behavioral changes through interventions to raise awareness has the potential to reduce health risks in transitional post-disaster settings. Future programs should aim to identify evidence-based practices and explore how technology can support Health-EDRM education among vulnerable subgroups.
Introduction
China's transition from an agrarian to an urbanized society has strong reverberations in rural populations. The country's rapid economic, social, and infrastructural development in recent decades has notably improved the living standard of most rural communities (NDRC 2013; Hong 2016 ; National Bureau of Statistics of China 2017). But economic development, rural-urban migration, and income disparity have also resulted in the widespread diffusion of unhealthy lifestyle practices, altered dietary habits, and the uptake of tobacco use (Wang 2005; Zhai et al. 2014) . Prevalence of chronic diseases, such as hypertension (increasing from 18.6 to 23.5% in rural areas, 2002-2012) , is steadily rising (NHFPC 2016) . Previous studies have indicated that low-income rural villages in remote areas have difficulty in accessing public emergency services and are particularly vulnerable to disasters (Chan 2013; Du et al. 2016) . Transitional villages, defined as rural villages in the process of urbanization, represent an important living context with respect to China's residents' future health trajectory. Health needs in rural transitional communities need to be examined and health education should be tailored and evaluated to raise awareness, promote habitchanging behavior, and minimize unfavorable health outcomes.
Although a significant proportion of China's population living in disaster-prone areas are rural ethnic minority groups (Chan 2018) , previous intervention studies conducted in rural areas, except for Chan et al. (2017a) , have mainly focused on non-ethnic minority communities, particularly children (Xu et al. 2000) , disaster victims (Wang et al. 2000) , local villagers and students (Tian et al. 2007 ), rural residents (Huang et al. 2011) , and women (Jin et al. 2007; Long et al. 2010) . Health promotion and disaster risk reduction (DRR) research that focuses on ethnic minority groups in rural transitional community is lacking (Chan 2018; Wang 2002) .
Health-EDRM is a newly emerged academic field that encompasses emergency and disaster medicine, DRR, humanitarian response, community health resilience, and health systems resilience, and is also the intersection of health and disaster risk reduction Lo et al. 2017) . To decrease the impact of disasters on people, Health-EDRM argues that disaster vulnerability should be reduced along with raising awareness and supporting preparedness through emergency and disaster risk management education interventions (WHO 2013) . Disaster preparedness encompasses the activities that need to be pursued in advance of a disaster to ensure an effective response to the impact of hazards (Chan 2017) . Previous studies have emphasized the importance of disaster preparedness (Wu et al. 2018; Xu et al. 2018) , particularly of local communities, as the overall level of household preparedness is generally low (Ning et al. 2013; Han et al. 2017b; Wu et al. 2018) . Although considerable official efforts and resources have been invested in China with the aim of increasing disaster preparedness, multilevel efforts will be important to effectively address the response and health needs of transitional communities (Chan 2013 (Chan , 2018 .
Various health promotion strategies such as hygiene education, healthy lifestyle improvement, and environmental protection may address the health concerns of rural communities (Howard et al. 2002) . A grassroots approach to emergency disaster preparedness for resource-poor rural communities is of particular importance, as timely external assistance is often absent in remote regions. Nonstructural approaches, such as warnings and household preparedness-for example, disaster kits (Pickering et al. 2018 )-may be the most cost-effective means of reducing loss of life (Kelman 2013) . Oral rehydration solution (ORS) may prevent or treat diarrheal-related dehydration, irrespective of the cause or age group affected (WHO 2006) , and is a useful self-help solution in post-disaster settings (CDC 2014; Moghazy et al. 2016) . Making ORS available at household and community levels contributes to reducing diarrheal-related mortality by 93% (WHO 2008; Munos et al. 2010 ). But there is limited evidence of Health-EDRM research in health promotion and disaster risk reduction available in the literature.
This study examined the temporal stability of health promotion and disaster risk education in a transitional village in China. A Health-EDRM health education program was implemented between 2009 and 2018 in Ma'an Qiao Village, Sichuan Province, China. This community is an earthquake-prone, ethnic minority, transitional village in China. A serial cross-sectional, survey-based study was conducted at various preset time points during the program implementation period. The objectives of this study were to: (1) capture the changes in the observed sociodemographic characteristics of the study population between 2011 and 2018; (2) evaluate the knowledge retention of the 2010/2011 health education intervention in 2018; (3) assess the disaster preparedness awareness of the study population; (4) compare the effectiveness of the 2018 oral rehydration solution intervention in the study population to that in a flood-prone ethnic minority population; and (5) investigate the practices of using technology in disaster preparedness.
Project Background and Study Context: Ma'an Qiao Village in Sichuan Province
In 2009 the Ethnic Minority Health Project (EMHP) was established in China, with a core mission to develop and evaluate effective interventions of bottom-up health and emergency and disaster risk management (Health-EDRM) for vulnerable populations in remote areas of the country. The 14 project sites, distributed across nine provinces, from the Yangtze River to the Ancient Silk Road, were selected based on four selection criteria-geographical remoteness, a large ethnic minority population, economic vulnerability (living on under USD 1.25/person per day), and disaster vulnerability (Chan et al. 2017a; Chan 2018 (Howard et al. 2002) , including topics of water and sanitation, nutrition, hygiene, vector-borne diseases, waste management, and the importance of disaster kit preparation. In January 2018, a conjoint evaluation project team returned to complete a reevaluation program. Since the project establishment in 2009, Ma'an Qiao Village has experienced increased access to electricity, appliances, and Internet technology. By 2018, approximately a third of the village population had become migrant workers employed in nearby townships and cities.
Health-EDRM needs assessments were conducted during the initial visit in 2009. During the first intervention visit in 2010, water and sanitation, smoking, and disaster preparedness interventions were implemented in the community. During the second visit in 2011, food and nutrition, household hygiene, waste management, and disaster preparedness interventions were implemented in the same community. The disaster preparedness interventions focused specifically on preparing a disaster kit and each participant received a disaster kit as a reminder. The disaster kit included life-saving items such as an emergency blanket, flint fire-starter, flashlight, and multi-purpose pocket knife, and instructions for an oral rehydration solution (ORS) recipe were available on the bag itself. During the 2010 and 2011 visits, pre-intervention and postintervention surveys (immediately after the intervention) were collected from the participants. During the project period, the collaborating infrastructure team supported the reconstruction of housing, community buildings, and bridges to enhance local capacity and social development. During the 7-year follow-up visit in 2018, a health education intervention on ORS was provided to the villagers. A pre-intervention survey was conducted 1 day before the intervention and a post-intervention survey was administered immediately after to assess the knowledge of ORS among participants. In the post-intervention questionnaire, knowledge retention from the 2010/2011 health promotion and disaster risk reduction education program, and technology-related practices were also assessed. 
Methodology
This was a 7-year follow-up serial cross-sectional surveybased study of a Health-EDRM education intervention program (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) .
Sampling
Program participants in the interventions in 2010, 2011, and 2018, were adult household representatives (C 18 years in age) who were invited to attend interventions through promotional activities such as household visits, leaflet distribution, and publicly displayed posters. As of 2018, Ma'an Qiao Village had 316 registered households. In 2010 and 2011, participants were invited to complete pre-and post-intervention surveys on-site at the health interventions. Respondents of the 2018 pre-intervention survey were recruited through household visits the day before the intervention using a convenience sampling approach. One subject would be invited from each of the households of the community. Households with more than one family member who participated in the education activities would nominate a study qualified subject over 18 years of age to join the study. Every adult participant on-site at the 2018 intervention was invited for the postintervention survey. Among all the households, 29 household representatives responded to the pre-intervention survey (9.2% of the sampling frame), whereas 71 household representatives responded to the post-intervention questionnaire (58.6% females; 22.5% of the sampling frame).
Evaluation Tool
During the January 2018 visit, a 64-item, self-administered questionnaire evaluated the combined 2010/2011 education intervention topics and was comprised of the following sections: (1) sociodemographic characteristics; (2) previous intervention participation; (3) household environmental assessment, on areas such as household hygiene, livestock management, and electronic appliances; (4) hand and environmental hygiene; (5) smoking; (6) dietary practices; (7) waste management; (8) disaster preparedness; (9) use of Internet technology for disaster-related information; and (10) knowledge of oral rehydration solution.
Four local dialect translators were recruited to facilitate communication with the program attendees who could not speak Mandarin (approximately 20% based on field observations). Verbal consent was obtained from all study participants prior to administering the questionnaire. For those who could not complete the questionnaire due to literacy problems, the questionnaire was administered faceto-face by field researchers and local translators.
Data Management and Analyses
The data collected were double entered and cleaned by trained research staff. Descriptive analyses were conducted and a v
2 test was used to analyze group differences and compare the village data with the provincial-level data. All statistical analyses were conducted using SPSS version 
Results
Our results are presented in the following five sections.
Sociodemographic Characteristics of the Sample Population and Longitudinal Changes
The final study sample in the 2018 evaluation was comprised of 71 household representatives. The sociodemographic characteristics of the 2011 and 2018 village study samples, as well as the Sichuan provincial census data for 2010/11 and 2014/15 are shown in Table 1 . When compared with the general Sichuan Province population, the participants were more likely to be engaged in the agricultural sector. There was a higher proportion of females, older people, non-Han ethnic minorities, lower education levels, and lower income levels. When comparing the 2011 and 2018 study samples, Ma'an Qiao Village showed a significant increase in educational attainment (p = 0.04) and a four-fold increase in income per capita (p \ 0.01) across the years. Those who self-reported a good health status also increased from 39.5 to 61.8%. By 2018, the average household had 4.2 members and an annual income of USD 9159 (RMB 58,123 Yuan), equivalent to an annual average income of USD 2841 (RMB 18,026 Yuan) per person. Of the 2018 households, 33.3% had children under the age of five and 56.9% reported living with elderly person(s) ([ 60 years of age). Among the participants in the 2018 study, 66.2% had previously attended one of our 2010 or 2011 health education interventions.
Knowledge Retention of the 2010/2011 Health Education Interventions in 2018
Data on various health and disaster risk beliefs and practices collected in the 2018 questionnaire, and the results of similar questions asked during the 2010/2011 visits were compared and are shown in Table 2 . Knowledge retention 7 years after the interventions was found in many areas of health beliefs and practices, especially in personal/household hygiene and waste management. Previous beliefs that livestock can roam freely in the house and that burning different wastes together is safe decreased dramatically right after the 2011 intervention (from 62.0 to 24.7%, and from 67.7 to 47.9%, respectively). These patterns maintained similar levels when assessed in 2018. At the same time, 92.9% of the respondents in 2018 believed that free-roaming livestock in the house affected their health, a 4.5% increase from 2011.
The improved beliefs and practices of water and sanitation, food and nutrition, and smoking also demonstrated evidence of knowledge retention in 2018. Over 97% of the respondents maintained the belief of hand washing before eating and after using the toilet, and the need to clear openly defecated feces. Improvements of 9.1%, 6.4% and 5.7%, respectively, were found when compared with the baseline data in 2010. Over 90% believed that drinking alcohol and smoking are harmful to health after the interventions. The belief that smoking causes lung cancer increased from 64.0% at the 2010 baseline to 94.7% right after the 2010 intervention. This was maintained at 94.3% in the 2018 evaluation.
However, the intervention effect of other health promotion beliefs and practices were found to deteriorate with time. By 2018, beliefs that preserved meat contains more salt than fresh meat and that consuming less salt reduces Control and Prevention (2018) the risk of hypertension had declined from 94.9% and 95.7% in 2011 to 85.7% and 81.4% in 2018, respectively. Respondents also lost some confidence in coping with disasters and the intention to prepare a disaster kit decreased across the years. Only 85.3% of the respondents felt confident about coping with disasters, even lower than the 2010/2011 baseline of 89.0%. At the same time, by 2018, only two-thirds of the respondents reported they would prepare a disaster kit, dropping from 93.2% in the 2010/2011 post-intervention survey.
Seven-Year Post-Intervention Disaster Preparedness Retention in 2018
A disaster preparedness intervention was conducted in Ma'an Qiao Village in 2010/2011. During the 2018 followup visit, the evaluation survey assessed the villagers' current beliefs in disaster preparedness. In this 2018 evaluation study, 94.3% of the respondents agreed it was important to have disaster preparedness. Almost all respondents knew a key evacuation strategy-for example, going to higher grounds in the event of a flood, or to avoid steep slopes and river banks in an earthquake. About 85% of the respondents reported confidence in coping with a disaster, and 88.6% thought a disaster preparedness kit was important. However, only 68.6% planned to prepare such a kit. Variations were found in the knowledge of items to be included in a disaster preparedness kit from four major groups: (1) health and hygiene; (2) disaster response and household; (3) information and documentation; and (4) personal (Fig. 2) . The three most commonly reported preparedness items included a flashlight (65.5%), first aid equipment (61.8%), and common use medications (50.9%). Items for immediate disaster relief response were more likely to be remembered, while items for disaster recovery, such as information/documentation items, were less mentioned. For instance, although a family photo and a copy of an individual's identity card is pertinent for personal identification, search and rescue, and communication in disasters, only 23.6% had intentions of packing those identification documents, and merely 5.5% reported awareness of the significance of these documents.
Effectiveness of the 2018 Intervention on Oral Rehydration Solution (ORS)
During the 2018 pre-intervention survey, none of the respondents indicated knowledge of ORS preparation, (Fig. 3) . The post-intervention results indicated improvement in the awareness, composition, and knowledge of preparing ORS. Of the individuals who attended the intervention, 39.4% said they knew how to prepare ORS, although only 11.3% reported the correct amount of each ingredient needed in ORS. Improvement in understanding the relationship between diarrhea and dehydration (89.6%) and the potential fatal impact of unmanaged dehydration (89.7%) were also observed. To further understand if ORS knowledge uptake might vary according to disaster risk subtypes, we compared the self-reported knowledge level of ORS preparation between Ma'an Qiao Village, an earthquake-prone village, to Hongyan Village, a flood-prone village (Chan et al. 2017a) (Fig. 3) . Hongyan Village is located in the same Fig. 2 Knowledge retention of items to be included in a disaster preparedness kit in earthquake-prone Ma'an Qiao Village, Sichuan in 2018*. Note The surveyed items were developed according to the five core components that support human survival and maintain health in disasters and emergencies (The Sphere Project 2011; Chan 2018) . For the purpose of this study, items were regrouped to demonstrate the current knowledge gaps of disaster preparedness kit preparation in the studied community. *A total of 55 respondents were included in this analysis from the 71 valid study samples, due to missing data Fig. 3 Comparison of 2018 post-intervention ORS knowledge between Ma'an Qiao Village and Hongyan Village, Sichuan. Note Hongyan Village data from Chan et al. (2017a) Autonomous Prefecture as Ma'an Qiao Village, and had the same intervention program design and intervention evaluation method administered. Despite the similarities of intervention design and geographic locations in the two communities, there were major differences in the reported knowledge after the intervention. The Ma'an Qiao community seemed to report a better understanding of the health consequences relating to diarrhea and dehydration compared to the respondents in Hongyan Village (Fig. 3) . But knowledge of ORS composition and the ability to prepare ORS was reported by almost twice as many people in flood-prone Hongyan Village than in earthquake-prone Ma'an Qiao Village, although the percentage of respondents in Hongyan Village that reported feeling a difficulty in preparing the ORS had increased somewhat after the intervention.
Use of Technology in Disaster Preparedness
Of the responding households, 70.4% reported having access to home-based Internet and spending an average of 1.36 h per day on the Internet in 2018. They also reported having an average of 2.6 mobile phones per household, which was in stark contrast to 2011 when only 20% of the village households had any form of communication devices. Most respondents use the Internet to access the news or community-related information (69.8%) and to search for practical information (49.1%). Of all the respondents who answered the technology section of the questionnaire, 37.3% (n = 22 out of 59) indicated they currently use the Internet to obtain disasterrelated information and 62.5% (n = 40 out of 64) would use a disaster-related mobile app, if made available. Gender and income were not significantly associated with current use of the Internet for disaster information or the intention to use disaster-related mobile apps. But the unadjusted analyses revealed that those over the age of 45 and those with primary education or less were significantly less likely to use the Internet for disaster information [Odds Ratio (OR) 0.25, 95% Confidence Interval (CI): 0.08-0.77, p = 0.014, and OR 0.13, 95% CI: 0.04-0.45, p \ 0.001, respectively]. The corresponding age and education levels were also significant for the intention to use disaster mobile apps (OR 0.22, 95% CI: 0.07-0.68, p = 0.007, and OR 0.10, 95% CI: 0.02-0.49, p \ 0.001, respectively).
Discussion
The main study findings show that Health-EDRM education interventions with an emphasis on healthy lifestyles can empower remote rural communities for building resilience and reducing health risks associated with disasters and health emergencies. Reducing disaster risks and increasing disaster preparedness play key roles in reducing disaster vulnerability, especially activities that integrate public health and disaster management (Keim 2008; Chan 2018) . The Health-EDRM interventions assessed in this study had not only improved the immediate knowledge of the participants (2010/2011), but temporal stability was also observed 7 years later (2018) in this remote ethnic minority-based, transitional rural community. Awareness of issues and practices in water and sanitation, personal/household hygiene, smoking, alcohol, and waste management had been maintained, compared to the levels reported after the 2010/2011 intervention 7 years before. It is important to emphasize that no other attempts or implementations of similar health interventions or related programs were reported in the studied community between these intervention years. Yet, the observed changes and the uptake of health behaviors may also have resulted from improved socioeconomic conditions, access to media and Internet technologies, and knowledge transfer from transitional migrant populations. Future Health-EDRM studies should attempt to disentangle how environmental context may affect intervention effects.
The intention to prepare a disaster preparedness kit had decreased over time, despite residing in an earthquakeprone community, where the last major earthquake in 2008 had destroyed all residential houses. This may suggest that the local villagers have inadequate disaster awareness and preparedness, which is consistent with findings of Du et al. (2016) . Furthermore, in Chinese culture, disaster response has been conceptualized as a government-initiated and organized activity (Xu and Lu 2013) , and the literature has shown that the perception of effective government support may inadvertently diminish individual preparedness (Han et al. 2017a) . Bottom-up approaches to disaster preparedness, such as the active inclusion of the disaster kit, and reinforcement with repeated educational efforts might be worthwhile to enhance both the importance of self-efficacy and self-help responses in the case of an emergency. The findings indicated that there were major inconsistencies about which items should be placed in a disaster kit. Particularly, the idea to include information and documentation items (such as family photos and identity cards) was lacking. The absence of personal identification may pose extra barriers for disaster-affected communities if entitlement and access to official relief materials and resources are linked to verifying identity. With the advancement of technology and cameras available on most mobile phones, more can be done to explore the facilitation of these items.
Throughout this 7-year study period, we also observed the transformation of a remote underdeveloped village into a transitional village. One major avenue of socioeconomic development in these transitional rural communities is the mass migration of rural workers to urban areas (State Council 2006; Chan 2010; Lu and Xia 2016) . The results of this study show an improvement in the villagers' general socioeconomic conditions between 2011 and 2018, particularly with respect to health status, education, and income levels. However, despite these improvements and the self-reported health protective behaviors, major misconceptions on waste management have lingered as a predominant attitude in the community. Around half of the respondents in 2018 still burned plastics and different types of wastes together. Such behaviors threaten human health and the environment through releasing toxic gases into the atmosphere (Verma et al. 2016) . As rising affluence contributes to increased waste generation, and plastics are one of the fastest growing waste streams in China (World Bank 2005) , future programs should consider dispelling these key misconceptions in their community health education efforts.
Limited published literature has compared whether disaster preparedness activities will vary according to different disaster subtypes in communities. The EMHP team had published a previous study regarding the Health-EDRM program results of the project conducted in floodprone Hongyan Village (Chan et al. 2017a) . While Ma'an Qiao Village had prior regular reports of diarrhea outbreaks (CCOUC 2009), the study findings from this village indicate that this earthquake-prone community had a different uptake pattern of ORS knowledge immediately after the intervention when compared with the flood-prone Hongyan Village. Despite implementing similar health and emergency DRR programs in both disaster-prone communities (Chan 2018) , our results show that the flood-prone residents were 1.60 times more likely to remember ORS preparation and composition details compared with the earthquake-prone community after the intervention. This pattern may be due to a higher risk of diarrheal diseases and occurrences (Chan 2017; Chan et al. 2017a ) in floodprone communities, and thus greater interest in the retention of related knowledge when compared with earthquakeprone communities. These findings highlight the importance of developing bottom-up disaster resilience programs according to the actual health risks and beliefs associated with the targeted communities, their respective disaster subtypes, post-disaster experiences, and perceived health needs.
Finally, information and communication technology is receiving increased attention for its importance in protecting the well-being of communities in extreme events (Laaidi et al. 2013; Chan et al. 2017b ). Our findings indicate that technology uptake and the intention to use technology to access disaster information were not associated with gender and income, showing that poverty status may not be a main hindrance to the access of technology or an indicator of willingness-to-use. Instead, those who are younger and more educated have a greater eagerness to seek disaster-related information online. These findings on disaster information seeking were partially consistent with Wu et al. (2018) , who also found the same gender and age effects. However, while we focused only on rural areas, Wu et al. (2018) sampled both urban and rural residents at the national level, leading to differing results in education and income effects. Research needs to address the differences between the effectiveness of face-to-face and technology-supported interventions, provide evidence-based results to bridge technology literacy for specific vulnerable subgroups, identify individual-and household-level risk perceptions, and assess how users might choose information sources and knowledge platforms.
A number of research limitations are recognized. First and foremost, a community randomized control trial might be a better study methodology to examine a health education intervention's effectiveness. Yet, the original field program design, funding availability, and implementation mandates have rendered such a trial design infeasible. Nevertheless, as a 7-year follow-up study and health intervention, the findings of this project represent the actual patterns of change and knowledge retention over the project period. Secondly, this study was a single small villagebased study with small sample sizes. Despite its socioeconomic development, the intra-community variation was relatively small in this specific community due to its remoteness. Although the generalizability to other remote ethnic minority communities remains to be examined by large-scale studies, our findings will at least offer a pilot study to understand the health education effects, uptake patterns, and knowledge retention of the Dai and Yi ethnic minorities in transitional communities. In addition, our study tool, although validated in other communities (Chan et al. 2014; Chan et al. 2017a; Chan 2018) , is composed of proxy measures that may present limitations in directly reflecting actual circumstances. For example, the question on whether the respondent would prepare a disaster kit was used as a proxy measure for disaster preparedness. It is possible that a respondent had prepared for disasters in other ways instead of preparing a disaster kit. Culture and language barriers remain a major challenge despite the team's accumulation of over 9 years of working experience in this rural Chinese ethnic minority community. The facilitation of village leaders, language translators, and the enormous support of the villagers have helped to minimize the problem.
Enhancing disaster preparedness is one of the priorities highlighted in the Sendai Framework for Disaster Risk Reduction 2015 -2030 (UNISDR 2015 . By focusing on the health risks of the vulnerable population, this EMHP project provided health education for disaster risk reduction in rural China. The study results show the effectiveness of the project in enhancing disaster risk reduction literacy and knowledge retention in the studied ethnic minority community. In addition, this project was found effective in increasing the awareness of personal/household hygiene and other health lifestyles among the residents of the study community, which matches Sustainable Development Goal 3 to ''ensure healthy lives and promote well-being for all at all ages'' (UN 2015, p. 14).
Conclusion
Knowledge improvement was observed in the areas of water and sanitation, food and nutrition, disaster preparedness, household hygiene and waste management, and smoking beliefs after the Health-EDRM education immediately after the interventions. In particular, knowledge retention 7 years after the interventions was observed in household hygiene, waste management, and smoking beliefs. Knowledge uptake pattern differences in ORS training were observed between an earthquake-prone and a flood-prone community. This finding highlights the importance of designing interventions according to each community's health risks. The willingness to use disasterrelated mobile applications, particularly among the younger and more educated villagers, can help direct future developments. The health risks and needs of rural communities will evolve with the rapidly changing levels of education, income, and access to processed foods, along with other aspects of modernization. Future health promotion and education programs should aim to strengthen heath education for groups that demonstrate suboptimal uptake, focus on utilizing technology (for example, mobile apps/Internet) to disseminate disaster-related information, and further examine effective approaches to build bottomup Health-EDRM programs in transitional villages for the decades to come.
